described in two families a rare hereditary disorder characterised by progressive weakness and spasticity predominantly affecting the lower limbs with no evidence of other neurological deficit. Familial spastic paraplegia alone occurs much less commonly than spastic paraplegia associated with other neurological deficits and, in a review of 78 pedigrees reported in the world literature, only 28 of these had hereditary spastic paraplegia in a pure form (Bell and Carmichael, 1939) . Nevertheless, pathological studies have supported the view that hereditary spastic paraplegia as defined by von Strumpell is a definite clinical and pathological entity (Schwartz, 1952; Behan and Maia, 1974) . In Bell and Carmichael's patients, over half the pedigrees showed autosomal dominant inheritance and the others had recessive inheritance. Two families have been described with sex-linked recessive inheritance (Johnston and McKusick, 1962) , but these did not have the pure form of the disorder. We now describe a father and daughter with pure spastic paraplegia, the aunt in the family also having this disorder. The daughter is one of a pair of identical twins and has had neurological symptoms and signs for at least 10 years. The other has no symptoms or signs. Such a dissociation in presentation of an apparently congenital disorder is remarkable in monozygous twins. (Table) . The method used for calculating the probability of monozygosity is described by Race and Sanger (1975) . Twenty-four polymorphic genetic loci including the loci for nine red cell antigens, the two main HLA histocompatibility loci, and the loci for six red cell enzymes and seven serum proteins were studied (Table) , and of these the MNS, P, Kidd, haptoglobin, Gm, Gc, ACP-1, PGM-1, and HLA loci were informative.
Chromosome preparations from lymphocyte cultures were stained by Giemsa banding and quinacrine fluorescent techniques and examined for chromosomal polymorphisms. Two fluorescent polymorphisms were identified in both twins, a brightly fluorescent centric band ofchromosome 3 ofmaternal origin and a brightly fluorescent centric band of chromosome 13 of paternal origin.
The twins proved to be concordant for all the markers tested. Combining the data from the chromosomal and other polymorphisms, the probability of monozygosity was calculated to be 0.99986.
DISCUSSION
The clinical picture of familial spastic paraplegia is the development of progressive weakness and stiffness of the lower limbs and this may eventually spread to involve the upper limbs. Occasional disturbance of sphincteric function may occur in the later stages of the disorder. Cranial nerve involvement, however, would appear not to occur. In most families the ages of onset in affected siblings are close (Bell and Carmichael, 1939; Behan and Maia, 1974) , but in a few families, particularly in different generations, the age of onset and rate of development are variable. A bimodal distribution of age of onset in the same family has been observed (Rhein, 1916 ). All affected patients described in this paper developed symptoms in the third decade of life but had a different clinical course. The condition of patients 1 (father) and 2 (aunt) has been slowly progressive and, while disabled, both have been able to lead a relatively normal life. Patient 3 (daughter) has had a rapid and disabling course because of contractures in the lower limbs, as reported in other patients by Bickerstaff (1950) . Pathologically, lesions are confined entirely to the spinal cord with degeneration of lateral pyramidal tracts and also involvement of anterior corticospinal fibres. Slight degeneration in the lateral cerebellar pathways and degeneration in the tract of Goll have been noted (Schwartz, 1952; Behan and Maia, 1974) .
The mode of inheritance of this disorder has been reviewed by Pratt (1967) . Von Striimpell's (1880) original two families demonstrated autosomal dominant inheritance. The 27 members of a family described by Bickerstaff (1950) generations and also demonstrated autosomal dominant inheritance. Such patients usually develop their first symptoms around the age of 20 years but there may be delay. Bell and Carmichael (1939) also found evidence of recessive inheritance. The recessive forms tended to have an earlier onset (before the age of 10 years), and a more progressive clinical course. There is, however, considerable overlap, dominant forms sometimes presenting in childhood.
Chromosome analysis and genotyping confirm that patients 3 and 4 are almost certainly monozygous twins. Patients 1, 2, and 3 have a neurological disorder which clinically fits the description of von Strumpell and may be termed pure hereditary spastic paraplegia. Nevertheless, patient 4 is free of the disease even though her twin sister has been affected for at least 10 years, the most likely explanation being nonpenetrance of the gene. Analysis of affected families in the literature would indicate that patient 4 is unlikely to develop the disease herself, although there is a 50 % chance of transmitting the gene to her children (Bell and Carmichael, 1939; Haldane, 1941a, b) . The latter thus risk developing the disease themselves, unless the gene is again nonpenetrant. The family has been counselled on this basis and patient 4 has taken the decision to have no more children.
The term discordance is used when only one member of a pair of twins is affected by a disease process. In certain multifactorial disorders concordance is not the rule. In diabetes mellitus, concordance is found in 65 % of monozygous twins and 20 % of dizygous twins (see Parker, 1964) . The genetic predisposition does not therefore always manifest itself unless triggered by environmental factors. In neurological disorders descriptions of discordance in monozygous twins have largely been confined to such heterogeneous and multifactorial deficits as epilepsy, cerebral palsy, arthrogryposis multiplex congenita (Hillman and Johnson, 1952) , and micrencephaly, which can be explained perhaps as disorders of development (Parker, 1964) . In hereditodegenerative disorders due to single gene defects discordance in monozygotic twins has been described in Huntington's chorea (Rosenthal, 1927) 
